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occupies a specific position, or locus, on its particular chromo-
some. In cell division each chromosome usually moves as
a unit, retaining its identity, so that the genes appertaining
to each chromosome tend to move together, or are linked^
in inheritance. The number of linkage groups corresponds
to the number of chromosome pairs. Thus, in cattle there
are 60 chromosomes, each bearing its own complement of
genes; this gives 30 pairs of chromosomes and 30 possible
linkage groups. In some species, with relatively few
chromosomes, in which many genes have been identified, it
has been possible to allocate various groups of genes to their
host chomosomes, but among larger livestock the numbers
of chromosomes are so great that linkage groups have not
yet been detected. It is generally safe to assume for most
practical purposes that the genes segregate independently,
with results such as those outlined on p. 20. (The fowl has
70-80 chromosomes; already 6 linkage groups have been
determined, while a number of sex-linked genes are known,
i.e. genes carried by the X chromosome. See p. 18.) In
any event, each chromosome bears a large number of genes
along its length. Generally, the closer genes are together on a
chromosome, the closer are they linked ; during cell division the
pairs of chromosomes tend to become intertwined, so that parts
of each member of a pair may become interchanged (" crossing-
over"), with a corresponding switch-over of allelomorphic
genes and a breaking down of linkage. Crossing-over tends
to a certain extent to cancel out the effect of linkage ; hence,
the tendency of genes to be inherited in groups due to linkage
is probably of little use to the breeder of farm animals,
especially in relation to quantitative, production characters.
In the goat, however, the genes for hornlessness, P a
simple dominant, and for " hermaphrodism", h a simple
recessive, appear very closely linked. " Hermaphrodites ", or
intersexes, do not breed and are probably females genetically.
Horned intersexes are extremely rare. -The genetic formula
of polled heterozygotes of either sex can be written Ph pH,
that for horned animals pff pH. '*' Hermaphrodites " would
be PAPA, but if the, & gene is effective only in females,
PhPh males would be normal* On this basis, polled does
are heterozygous, f?h pH, and can produce intersex offspring